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ABSTRACT: 

PURPOSE: To increase the strength of a worked product by subjecting an ingot 
of an Al-Cu alloy containing specific weight percentages of Cu, Mn, Mg, Si, 
etc., to holding at and for specific temp, and time, immediately to holding at 
and for specific temp, and time, and then to cooling at specific velocity. 

CONSTITUTION: An Al alloy having a composition consisting of, by weight, 
1.5-6% Cu, 0.1-1.5% Mn, 0.2-2% Mg, 0.1-1.5% Si, 0.1-0.5% Fe, 0.1-0.3% (Cr+Zr), 
0.001-0.2% Ti or 0.001-0.04% B, and the balance Al is subjected to 
semicontinuous casting so as to be formed into an ingot. This ingot is heated 
to 300-430°C at ≤200°C/hr temp. -rise rate and held for 0.5-2hr. The 
ingot is immediately subjected to temp, rise up to 460-500°C, held for 
l-24hr, and cooled down to ≤200°C at ≥200°C/hr cooling rate. By 
this method, the extinction of fiber structure attendant on the progress of 
recrystallization after aging treatment for an expanded Al-Cu base Al alloy 
material can be inhibite d,. 
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ABSTRACTED-PUB-NO: JP 04000353A 
BASIC-ABSTRACT: 

The Al-Cu system Al-alloy ingot is heat treated by semi-continuous casting an 
Al-alloy melt comprising (by wt.) 1.5-6.0% Cu, 0.10-1.5% Mn, 0.2-2.0% Mg, 
0.1-1.5% Si, 0.1-0.5% Fe, 0.04-0.10% Cr, 0.06-0.20% Zr, but 0.10-0.3% Cr+Zr, 
0.001-0.20% Ti and/or 0.0001-0.04% B, and balance Al and incidental impurities, 
into an ingot, heating it to 300-430 deg.C. with upto 200 deg.C./hr. heat-up 
rate, holding it at the same temp, range for 0.5-2 hrs., heating it to 450-500 
deg.C, holding it at the same temp, range for 1-24 hrs., and cooling it to 
temps, lower than 200 deg.C. with at least 200 deg.C./hr. cooling rate. 

The extruded material is made by preheating the Al-Cu system Al-alloy ingot 
which has submitted to the heat treatment, to 300-450 deg.C, and extruding it 
with 1-10 m/min. extrusion rate, but to have the temps, of the extruded 
material upto 500 deg.C, with at least 10% redn.. 

USE - Used for making high strength Al-Cu alloy extruded prods., capable of 
obtaining sufficient strength of the flattened material after soln. treatment. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On weight criteria, 1.5 - 6.0% of Cu(s), 0.10 - 1.5% of Mn, 0.2 - 2.0% of Mg, Contain 0.1 - 1.5% of Si, and 
0.1 - 0.5% of Fe(s), and 0.04 - 0.10% of Cr(s) and 0.06 - 0.20% of Zr are contained so that Cr+Zr may become 0.10 - 
0.3% of range further. Furthermore, 0.001 - 0.20% of Ti, BO.0001-0.04% one side, or both are included. Carry out 
semi-continuous casting of the aluminium alloy molten metal which consists of the remainder aluminum and an 
unescapable impurity, and it considers as an ingot. Next, hold this ingot after a heating temperature up at 300-430 
degrees C with the programming rate of 200 degrees C/hour or less in this temperature requirement for 0.5 to 2 hours, 
and a heating temperature up is immediately carried out to a 450-500-degree C temperature requirement after 
maintenance. The method of heat-treating the aluminum-Cu system aluminium alloy ingot for processing characterized 
by cooling to the temperature of 200 degrees C or less with the cooling rate of 200 degrees C/hour or more after 
holding in this temperature requirement for 1 to 24 hours. 

[Claim 2] On weight criteria, 1.5 - 6.0% of Cu(s), 0.10 - 1.5% of Mn, 0.2 - 2.0% of Mg, Contain 0.1 - 1.5% of Si, and 
0.1 - 0.5% of Fe(s), and 0.04 - 0.10% of Cr(s) and 0.06 - 0.20% of Zr are contained so that Cr+Zr may become 0.10 - 
0.3% of range further. Furthermore, 0.001 - 0.20% of Ti, BO.0001-0.04% one side, or both are included. Carry out 
semi-continuous casting of the aluminium alloy molten metal which consists of the remainder aluminum and an 
unescapable impurity, and it considers as an ingot. Next, the method of heat-treating the aluminum-Cu system 
aluminium alloy ingot for processing characterized by cooling to the temperature of 200 degrees C or less with the 
cooling rate of 200 degrees C/hour or more after holding this ingot after a heating temperature up at 430-500 degrees C 
with the programming rate of 1 00 degrees C/hour or less in this temperature requirement for 1 to 24 hours. 
[Claim 3] The manufacturing method of the aluminum-Cu system aluminium alloy extruded material which faces 
carrying out extrusion to a with an extrusion ratios of ten or more extruded material using the aluminum-Cu system 
aluminium alloy ingot for processing which performed heat treatment by claim 1 or two publications, carries out the 
preheating of this ingot to the temperature of 300-450 degrees C, and is characterized by performing extrusion as the 
temperature of an extruded material moreover becomes 500 degrees C or less with l-10m extrusion rate for /. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the manufacturing method of the extruded material using the method of heat-treating the 
aluminum-Cu system aluminium alloy ingot of an age-hardening mold which can fully maintain a strong processing 
organization (processing fiber texture), and this ingot, when solution treatment of the alloy after expansion processing 
is carried out. 

[Description of the Prior Art] 

By heat-treating, since the aluminium alloy of the age-hardening mold like an aluminum-Cu system alloy can give the 
reinforcement excellent in work timber, it is used for components on the strength, such as an automobile and a 
motorcycle. 

That is, in order to obtain such components on the strength from an aluminum-Cu system alloy ingot, after giving the 
homogenization which performs maintenance of several hours near 500 degree C for an alloy ingot, in order to perform 
expansion processing of extrusion, rolling, forging, etc., to fabricate in a proper configuration and to give reinforcement 
further to the obtained processing product, a series of high temperature aging by solution treatment, hardening, and 
annealing is performed. 
[Problem(s) to be Solved by the Invention] 

However, even if the processing product obtained by the above-mentioned approach performs aging treatment, the 
present condition is reinforcement's sufficient like it expects beforehand in many cases not being obtained, but 
receiving a limit in the use as components on the strength. 

This invention aims at offering the manufacturing method of an extruded material product with the high reinforcement 
which used the ingot obtained by the manufacturing method of an aluminum-Cu system aluminium alloy ingot and this 
which can obtain the processing product which has higher reinforcement after solution treatment in view of the above- 
mentioned actual condition. 
[The means for solving a technical problem] 

For artificers, the following thing is ******** a s a result of studying many things about the cause that the improvement 
effectiveness in on the strength to the extent that the aluminium alloy of the above-mentioned age-hardening mold 
expected after aging treatment is not acquired. That is, if plastic working, such as extrusion and rolling, is performed to 
an aluminium alloy, crystal grain will deform into the flow direction of the metal by processing, and a fibrous 
organization will be obtained. This processing fiber texture is also called the strong processing organization, and gives 
high reinforcement to an alloy, by the way, when heat-treating after processing in an aluminum-Cu system alloy for an 
age-hardening, it will be alike occasionally and will carry out, and a strong processing organization will cause 
recrystallization, and it will disappear partially. Therefore, after performing a series of heat treatments for aging effect 
processing, it is necessary to adopt a means with which a great portion of strong processing organization is maintained. 
The result of having repeated examination about the approach that disappearance of the strong processing organization 
by heat treatment after processing can be avoided as much as possible in an aluminum-Cu system alloy based on the 
knowledge of the above [ artificers ], In the aluminum-Cu system alloy which has a specific presentation When 
controlling the heating rate below to a fixed value in the homogenization given to the ingot after semi-continuous 
casting and making it make predetermined heat treatment temperature reach The work timber obtained by adding 
expansion processing to the ingot obtained by giving this homogenization Even if it heat-treated solution treatment for 
grant on the strength etc. after that, a header and the following three invention were completed for the ability of the 
most to be maintained so that the above-mentioned strong processing organization may recrystallize partially and may 
not disappear. 

I 



The 1st invention in this invention on weight criteria 1.5 - 6.0% of namely, Cu(s), 0.10 - 1.5% of Mn, 0.2 - 2.0% of 
Mg, 0.1 - 1.5% of Si, and 0.1 - 0.5% of Fe(s) are contained. 0.04 - 0.10% of Cr(s) and Zr contain 0.06 - 0.20% so that 
Cr+Zr may furthermore become 0.10 - 0.3% of range. Furthermore, 0.001 - 0.20% of Ti, B0.000 1-0.04% one side, or 
both are included. After carrying out semi-continuous casting of the aluminium alloy molten metal which consists of 
the remainder aluminum and an unescapable impurity, considering as an ingot and then carrying out the heating 
temperature up of this ingot to 300-430 degrees C with the programming rate of 200 degrees C/hour or less, it holds in 
this temperature requirement for 0.5 to 2 hours. After carrying out a heating temperature up to a 450-500-degree C 
temperature requirement immediately after maintenance and holding in this temperature requirement for 1 to 24 hours 
It is a method of heat-treating the aluminum-Cu system aluminium alloy ingot for processing characterized by cooling 
to the temperature of 200 degrees C or less with the cooling rate of 200 degrees C/hour or more. Moreover, invention 
of the 2nd of this invention On weight criteria, 1.5 - 6.0% of Cu(s), 0.10 - 1.5% of Mn, 0.2 - 2.0% of Mg, Contain 0.1 - 
1.5% of Si, and 0.1 - 0.5% of Fe(s), and 0.04 - 0.10% of Cr(s) and 0.06 - 0.20% of Zr are contained so that Cr+Zr may 
become 0.10 - 0.3% of range further. Furthermore, 0.001 - 0.20% of Ti, BO.0001-0.04% one side, or both are included. 
Carry out semi-continuous casting of the aluminium alloy molten metal which consists of the remainder aluminum and 
an unescapable impurity, and it considers as an ingot. This ingot at 430-500 degrees C with the programming rate of 
100 degrees C/hour or less Next, after a heating temperature up, After holding in this temperature requirement for 1 to 
24 hours, it is a method of heat-treating the aluminum-Cu system aluminium alloy ingot for processing characterized 
by cooling to the temperature of 200 degrees C or less with the cooling rate of 200 degrees C/hour or more. 
Furthermore, the 3rd invention uses the aluminum-Cu system aluminium alloy ingot for processing obtained by the 1st 
invention of the above, or the 2nd invention. It is the manufacturing method of the aluminum-Cu system aluminium 
alloy extruded material which faces carrying out extrusion to a with an extrusion ratios of ten or more extruded 
material, carries out the preheating of this ingot to the temperature of 300-450 degrees C, and is characterized by 
performing extrusion as the temperature of an extruded material moreover becomes 500 degrees C or less with l-10m 
extrusion rate for /. 
[Function] 

The component and content rate of an aluminum-Cu system aluminium alloy which are first used in this invention are 
explained. 

Cu: Make easy to produce defects, such as a detailed crack conversely for [ 1.5-6.0%Cu coexists with Mg and raises 
the heat treatment reinforcement of an aluminum-Cu system alloy, if there is little improvement effectiveness in on the 
strength by aging treatment and it exceeds a upper limit, the effectiveness of the improvement in on the strength by heat 
treatment will be saturated under with a lower limit, and ] plastic working. 

Mg: Mg coexists with Cu 0.2 to 2.0%, the heat treatment reinforcement of an aluminum-Cu system alloy is raised, and 
under by the lower limit, if there is little improvement effectiveness in on the strength by aging treatment and it exceeds 
a upper limit, workability will come to fall. 

Fe: 0.1-0.5%Fe has the effectiveness of making cast structure detailed and preventing a casting crack. When there is 
little the effectiveness and it exceeded the upper limit under by the lower limit, the amount of crystallization of an 
aluminum-Fe(X)-Si system compound (X: transition metals) or an aluminum-Cu-Fe system compound increases and 
plastic working is performed, while becoming easy to produce a detailed crack defect in the obtained work timber, the 
addition effectiveness of other effective elements added in the alloy is decreased. 

Si: 0.1 - 1.5%Si has the effectiveness of depositing Mg2Si on the occasion of aging treatment, and raising the 
reinforcement of an alloy, by coexisting with Mg. Under by the lower limit, if there is little the effectiveness and it 
exceeds a upper limit, the amount of crystallization of an aluminum-Fe(X)-Si system compound (X: transition metals) 
will increase, and while making a detailed crack defect easy to produce in the work timber obtained by expansion 
processing, the addition effectiveness of other effective elements added in the alloy is decreased. 
Mn: 0.10-1 .5%Mn has the effectiveness of improving a detailed organization, nothing, and material strength in the 
processing organization in the work timber obtained by performing expansion processing while it makes cast structure 
detailed and prevents a casting crack. Under by the lower limit, if there is little the effectiveness and it exceeds a upper 
limit, workability will be checked. 

Cr:0.04-0.10% and Zr: - Cr and Zr by making both live together in an alloy 0.06 to 0.20% Cr and Zr which dissolved 
in the ingot by giving the ingot heat-treating method by this invention explained below A detailed aluminum-Cr system 
compound, It is made to deposit as an aluminum-Zr system compound or an aluminum-Cr-Zr system compound, the 
fibrous processing organization formed of processing is disturbed for advance of recrystallization in aging treatment 
since then, and it has the effectiveness of raising reinforcement. 



A deer is carried out, and at less than 0.10%; the total quantity of Cr and Zr will reduce workability, if there is little the 
effectiveness and it exceeds 0.3%. Therefore, it is necessary to stop Cr and Zr content to above-mentioned within the 
limits. 

And/or, Ti and B are independent B:0.0001 to 0.02%, respectively. Ti:0.001-0.10% - Or live together, make cast 
structure of an alloy detailed, and it has the effectiveness which prevents a casting crack. Under by the lower limit, if 
there is little the effectiveness and it exceeds a upper limit, the huge compound of an aluminum-Ti system compound, 
an aluminum-B system compound, or an aluminum-Ti-B system compound will be crystallized, and it is divided on the 
occasion of processing, and the origin of generating comes, or it becomes the propagation path of a crack, and all fall 
workability, respectively. 

The aluminum-Cu system aluminium alloy ingot which has the above-mentioned presentation is obtained by casting 
the addressing **** alloy molten metal to the specified quantity for each alloy element ingoted with the conventional 
method by the water cooling type semi-continuous casting method. 

It is that it is desirable to perform filtration processing of the inclusion according to use of a porosity filter in to perform 
degasifying processing of the molten metal by the conventional method if needed on the occasion of casting **** when 
aiming at improvement in ingot quality. 

Since the alloy element is fully dissolving, the ingot cast in the water cooling type semi-continuous casting method can 
fully demonstrate the addition effectiveness which was described above by heat treatment since then, respectively. 
Especially the size of an ingot is not limited, and when using [ for example, ] as an object for extrusion, smallness can 
adopt size as arbitration from the minor diameter billet of 20-60mmphi extent according to an application to the so- 
called large-sized billet more than 340phimm. 

When aging treatment is performed to the alloy after expansion processing, the advance of recrystallization to the 
strong processing organization formed in work timber is stopped, and it enables it to maintain a strong processing 
organization as much as possible in the whole of the 1st and 2nd invention of this invention by homogenizing this 
according to specific heat treatment conditions using the aluminum-Cu system aluminium alloy ingot which has the 
specific alloy presentation by the semi-continuous casting manufactured as mentioned above. 
Namely, in the 1st invention, face homogenizing the above-mentioned ingot, and the heating temperature up of the 
ingot is carried out to a 300-430-degree C temperature requirement with the programming rate of 200 degrees C/hour 
or less. Hold in this temperature requirement for 0.5 to 2 hours, and a heating temperature up is immediately carried out 
to a 450-500-degree C temperature requirement after maintenance. By performing maintenance of further 1-24 hours 
in this temperature requirement, cooling to the temperature of 200 degrees C or less with the cooling rate of 200 
degrees C/hour or more after an appropriate time, and homogenizing an ingot under such heat treatment conditions 
When aging treatment is performed to the product after processing, the expansion material product of high 
reinforcement more remarkable than before is obtained. Although the reason is not fully clear, if the heating 
temperature up of the ingot is slowly carried out to the temperature near 300 degree C with the comparatively late 
programming rate of 200 degrees C or less, Mn, Cr, and Zr which are dissolving in an ingot in the meantime will 
deposit in detailed homogeneity, and will form a crystalline nucleus. Subsequently, the compound containing detailed 
homogeneous Mn, Cr, and/or Zr of amount sufficient during an ingot organization is made to form by once holding an 
ingojt to a 300-430-degree C temperature requirement, and depositing Mn, residual Cr, and residual Zr. 
By thus, existence of the detailed compound of transition metals, such as Mn, Cr, Zr, etc. in which homogeneity carries 
out deposit formation into an ingot In an ingot, when aging treatment is performed after expansion processing, 
disappearance by the recrystallization of a fibrous strong processing organization currently formed in expansion 
material is barred. Since the great portion of strong processing organization remains, in addition to the improvement 
effectiveness in on the strength of aging nature alloy original based on aging treatment, an alloy is considered that it 
can obtain still higher reinforcement. 

In order to fully demonstrate the effectiveness of this invention, when it is indispensable to carry out the heating 
temperature up of the programming rate of an ingot with the comparatively low programming rate of 200 degrees C or 
less and it is a larger programming rate than this, the compound by Cr, Zr, etc. which deposit in an ingot can become 
big and rough, homogeneity cannot be deposited, and expected effectiveness is not acquired. Moreover, when low- 
temperature maintenance of 300-430-degree C 0.5 - 2 hours is also important requirements and this maintenance 
condition is the temperature of less than 300 degrees C, or the holding time of less than 0.5 hours, the detailed sludge of 
homogeneous and sufficient amount is not formed into an ingot, and expected effectiveness is not acquired. Moreover, 
even if it holds temperature exceeding 430 degrees C, or time amount exceeding 2 hours, the above-mentioned 
effectiveness cannot be made to increase more than by this, but it becomes disadvantageous rather economically. 
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Although the temperature up of the ingot is carried out to 450-500 degrees C after that and maintenance of 1 - 24 hours 
is performed By the aging treatment which this makes elements, such as Cu, Mg, Fe, Si, etc. which were segregated in 
casting, re-dissolve, and follows expansion processing since then and this It is for demonstrating the reinforcement of 
age-hardening mold alloy original. Maintenance conditions The temperature of less than 450 degrees C, Or when it is 
less than 1 hour, there is little the effectiveness, and it is also held by the temperature exceeding 500 degrees C, or the 
time amount exceeding 24 hours, the above effectiveness is not acquired, and it is not economical. 
Next, the ingot which ended the maintenance in an elevated temperature is cooled until ingot temperature turns into 
temperature of 200 degrees C or less with the cooling rate of 200 degrees C/hour or more immediately. By holding in 
temperature of 450-500 degrees C previously, a re-deposit of Cu and Mg which were made to dissolve can be 
prevented as much as possible, and this deposits sufficient amount of these elements by the aging treatment of 
expansion material since then, it is for raising reinforcement, for example, can obtain this cooling rate with means, such 
as forced-air cooling. 

It carries out by the temperature gradient 100 degrees C [/hour ] or less of a still lower programming rate rather than it 
can set heating in homogenization of an ingot to the 1st invention in the 2nd invention. Moreover, after reaching 430- 
500 degrees C, By holding to this temperature for 1 to 24 hours, cooling to the temperature of 200 degrees C or less 
with the cooling rate of 200 degrees C/hour or more after an appropriate time, and heat-treating an ingot on such heat 
treatment conditions The reinforcement after the aging treatment of the expansion material product obtained by 
performing expansion processing like the 1st invention can be raised compared with the former. As the reason, if the 
programming rate of an ingot is slowly heated to a 430 degrees C - 500 degrees C temperature requirement with the 
programming rate of 100 degrees C/hour or less still later than the case of the 1st invention Deposit still more 
homogeneously [ Mn, Cr, and Zr in an ingot ] minutely in the meantime, form a crystalline nucleus, and by 
maintenance in further 430-500 degrees C The detailed compound of sufficient amount of these Mn, Cr, and Zr is 
formed in homogeneity, and this is considered to do the effectiveness which was excellent in the increment on the 
strength after the aging treatment in the expansion material product after expansion processing of an ingot for the same 
reason with having described the 1 st invention. 

Since an alloy ingot is heated in **** 2 invention with the programming rate 100 degrees C [/hour ] or less of a 
programming rate still lower than the 1 st invention, Mn, Cr, and Zr which are dissolving in the ingot in the process of a 
temperature up deposit homogeneously [ and ] minutely. Therefore, even if it does not perform heating maintenance at 
low temperature which was performed in the 1st invention, the detailed compound based on the deposit of Mn, Cr, and 
Zr of sufficient amount can be secured, a sludge with Mn, Cr, and Zr larger when in other words a programming rate 
exceeds an hour in 100 degrees C /which deposit in an ingot - becoming — therefore, the generating point of a 
crystalline nucleus - more - rough -- ** — it must stop having to expect generating of further many sludges by ** by 
[ as / in the 1st invention ] performing maintenance at low temperature further 

A part of maintenance in a 430-500-degree C temperature requirement does not change with the case of the 1st 
invention and have that it is for aiming at re-dissolution of elements, such as Cu, Mg, Fe, Si, etc. which are essentially 
segregated in an ingot, and aiming at improvement in on the strength by the aging treatment of the work timber product 
obtained by expansion processing, although formation of the further deposit compound of Mn, Cr, and Zr is also 
expected. Therefore, it is the same as that of the 1st invention also about maintenance conditions becoming 
disadvantageous economically in the maintenance of time amount which exceeds that there is little the effectiveness 
and the temperature to which it exceeds 500 degrees C, or 24 hours at the temperature of less than 430 degrees C, or the 
holding time of less than 1 hour. 

Moreover, it is as having also explained the reason made to quench the ingot which ended heating maintenance to the 
temperature of 200 degrees C or less at the temperature of 200 degrees C/hour or more by the term of the 1st invention. 
Although the aluminum-Cu system alloy ingot which homogenized can obtain the processing product which has the 
configuration of arbitration by performing expansion processing of extrusion, rolling, forging, etc. according to the heat 
treatment conditions shown in the 1st or 2nd above-mentioned invention, remarkable effectiveness is shown when 
based especially on extrusion. 

After the 3rd invention offers the desirable extrusion method for obtaining the extruded material product which has the 
reinforcement which was excellent from this aluminum-Cu alloy ingot and carries out the preheating of this ingot to a 
300-450-degree C temperature requirement, as an extrusion ratio is made or more into ten and the temperature of an 
extruded material moreover does not exceed 500 degrees C with l-10m extrusion rate for /, it performs extrusion. 
Heating an ingot beforehand to a 300-450-degree C temperature requirement is performed in order to raise the 
extrusion nature of an ingot, and if there is little the effectiveness and it exceeds 450 degrees C, the temperature of an 
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extruded material will go up by preheat temperature of less than 300 degrees C too much with the generating heat for 
processing, and it has with it the danger that the fiber texture by processing will disappear with recrystallization. 
The extrusion ratio was made or more into ten for fully developing processing fiber texture into an extruded material. If 
a part for lOm/is exceeded, the processing organization of an extruded material will recrystallize with the generating 
heat by processing, high intensity will not be obtained too, and the extrusion rate was limited to l-10m range 
for /because it was lacking in economical efficiency in the following by 1mA 

It is because an extruded material will carry out surface degradation and will become easy to produce a crack, if 
controlling so that the temperature of an extruded material does not exceed 500 degrees C exceeds 500 degrees C. 
Moreover, the temperature up of the ingot in a dice is carried out with the generating heat by processing, the 
temperature of the extruded material obtained in an anaphase rather than the early stages of extrusion rises, and it 
becomes easy to cause recrystallization as extrusion actuation generally progresses in extrusion. Therefore, when the 
temperature within an extruder exceeds 500 degrees C during processing, it is necessary to adopt cooling means, such 
as carrying out forced-air cooling of the extruded material in a dice edge. 

Thus, the obtained extruded material performs aging treatment next, and gives high intensity. It holds to a 495-510- 
degree C temperature requirement for 0.5 hours or more, and solution treatment is performed, subsequently to a 160- 
1 80-degree C temperature requirement, it holds after tempering this for 2 to 8 hours, and temper processing is 
performed so that it may generally be carried out as conditions for aging treatment. 

The extruded material obtained by adopting the extrusion conditions especially indicated in the 3rd above-mentioned 
invention in the aluminum-Cu system alloy ingot which gave the homogenization by the 1 st invention or the 2nd 
invention, and performing extrusion can be used as the extrusion product which was excellent in the reinforcement 
which is not in the former by performing aging treatment. 
[Example] 

Next, in order to prove the operation effectiveness of this invention, some examples which the artificer performed are 
explained. 

The ingot for extrusion of 325mmphi was obtained from 15 kinds (this invention alloy: alloy numbers 1-10 and 
comparison alloy :alloy number 1 1-15:) of aluminum-Cu system aluminium alloy molten metals which have chemical 
composition as shown in the 1st table using the water cooling type continuous casting process. 

Next, the thing which homogenized the alloy (alloy numbers 1-10) and comparison alloy (alloy numbers 11-15) which 
correspond to the presentation range of this invention in an example 1 as these ingots are used and it is shown in the 
2nd table on two steps of heat treatment conditions of the 1st invention of this invention, In the example 2, the 
homogenization by one-step heat treatment, the heat treatment conditions, i.e., the low programming-rate conditions, of 
the 2nd invention of this invention, is given, respectively about this invention alloy (alloy numbers 2 and 10) and a 
comparison alloy (alloy numbers 1 1 and 14), 
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In the thing and example 3 which carried out forced-air cooling of this after cutting, about two sorts of alloys same as 
the above The homogenization by one-step heat treatment which heats with a programming rate quite higher than the 
conventional general heat treatment conditions, i.e., the programming-rate conditions of the 2nd invention of this 
invention, is given. About what was cooled radiationally after processing, as the temperature in the dice edge of an 
extruded material became 500 degrees C or less by part for extrusion rate/of 4m after the preheating about each ingot at 
the extrusion conditions of this invention, i.e., 400 degrees C, extrusion of the round bar with a path 50mmphi and a die 
length of 50m was performed. Next, after holding to the obtained round bar for 2 hours at 500 degrees C, water 
quenching was performed, solution treatment was performed, subsequently to 170 degrees C it held for 6 hours, and 
artificial-aging processing (T6 processing) was performed. 

A strength test sample and a histological tissue examination sample are started from the location of about 20m from the 
tip of the extruded material which performed these T6 processing, and about 40m, and it is a deed about measurement 
of tensile strength (sigmaB) and proof stress (sigma0.2) about a strength test sample. Moreover, about the histological 
tissue examination sample, it gazed at the alloy organization by the optical microscope, the recrystallization thickness 
to the diameter direction was measured, and the ratio was computed. 
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The result which calls the result depended on the ingot of an example 1 at the 3rd table again at the ingot of examples 2 
and 3 is shown in the 4th table, respectively. 

Namely, the reinforcement after the aging treatment in two different places before and after the extruded material 
which performed extrusion according the ingot whose 3rd table homogenized according to the heat treatment 
conditions by the 1st invention of this invention about this invention alloy and the comparison alloy to the 3rd 
invention of this invention, Although the result of having investigated the condition of recrystallization is shown The 
extruded material obtained from the ingot which homogenized according to the heat treatment conditions according the 
aluminum-Cu alloy ingot (alloy numbers 1-10) which has the alloy presentation by this invention which made the 
optimum dose of Cr and Zr live together from the result of the 3rd table to the 1st invention has the thin thickness of 
the recrystallized layer after aging treatment. All the percentages of the thickness of the recrystallized layer occupied in 
the diameter direction of an extruded material are 0.1% or less, and recrystallization does not very advance. And it 



receives that particular change cannot be found very much in the value in which part before and after a product (20mm 
from a tip, and 40mm). In the extruded material product obtained from the comparison alloy ingot (alloy numbers 11- 
1 5) of a presentation which separates from the presentation of this invention which adds Cr and Zr independently, 
respectively or is not added at all, the thickness of a recrystallized layer is thick, the ratio to a diameter is one or more, 
and recrystallization is progressing the considerable grade. And if the variation in the value measures the reinforcement 
of the product obtained from the large thing and this invention alloy in this table (alloy numbers 5, 7, and 10), and the 
product obtained from the comparison alloy (alloy numbers 1 1-15) by the anterior part and the posterior part of a 
product From the place where these products have same Cu and amount of Mg which are contained in an alloy, what is 
depended on this invention alloy in spite of expecting that the reinforcement after aging treatment will be in the same 
level mostly what is depended on a comparison alloy — comparing — tensile strength and proof stress — the value is 
remarkably high even if it takes any ~ a seal or **. Moreover, for all the things that used the alloy which has the 
presentation which corresponds to presentation within the limits of this invention from the result of the 3rd table, it is a 
seal or ** for a recrystallized layer to be thin, that is, for a strong processing organization to remain notably after aging 
treatment, therefore to bring a desirable result at the improvement in on the strength of an extruded material. 
The 4th table left column (example 2) the ingot which homogenized on the heat treatment conditions which carry out a 
temperature up with the late programming rate by the 2nd invention about this invention alloy (alloy numbers 2 and 10) 
and a comparison alloy (alloy numbers 1 1 and 14) The right column (example 3) moreover, the ingot which 
homogenized with the programming rate earlier than the usual programming rate, i.e., the programming rate by the 2nd 
invention, about the same alloy Although the result of having investigated the advance situation of the recrystallization 
in the reinforcement in two places (they are 5m and 40m from a tip) and a posterior part (it is 40m from a tip) before 
and after the extruded material after aging treatment about the extruded material which performed extrusion according 
to the extrusion conditions of this invention, respectively is shown [ when heat treatment by the 2nd invention is 
performed from the result of the 4th table left column example 2 ] The thickness of the recrystallized layer after the 
aging treatment of the extruded material obtained when the alloy (alloy numbers 2 and 10) of this invention was used is 
thin. Recrystallization progresses not much, to ****, in comparison alloy (alloy numbers 1 1 and 14) use, the thickness 
of a recrystallized layer is thick and recrystallization is advancing considerably, Moreover, it is a seal or ** that the 
thickness of the recrystallized layer in an extruded material is thick, that is, recrystallization advances when this 
invention alloy is used from the result of the 4th table right column example 3 and homogenization is also ******** 
about the conditions of the 2nd invention etc. 

Moreover, when the result which shows the advance situation of this recrystallization affects the reinforcement of an 
extruded material immediately and the alloy of same Cu and Mg content is compared among this invention alloy in the 
4th table left column, and a comparison alloy, it sets. Although are based on this invention alloy of the alloy number 10 
and reinforcement is based on the comparison alloy of the alloy numbers 1 1 and 14, compared with reinforcement, a 
remarkably high thing ** in a seal. Moreover, the programming rate for [ even when the alloy which has the same 
presentation of this invention is used from the on-the-strength measurement result shown in the right-and-left column ] 
homogenization is larger than the degree ** of temperature up of **** 2 invention. It is a seal or ** that reinforcement 
falls remarkably while the thickness of the recrystallization in an extruded material becomes thick, when based on the 
conventional usual heat treatment conditions that the cooling rate after homogenization is slow. 
As the expansion processing method for performing the above example after homogenization of an ingot, although 
what adopted the extrusion especially by the 3rd invention of this invention was described, a processing means is not 
restricted to this, and when, adopting other processing methods, such as the method of processing it other than this, for 
example, strip processing, and forging, of course, it can expect the similarly excellent effectiveness. 
[Effect of the Invention] 

Since the disappe^ance of processing fiber texture accompanying advance of the recrystallization after the aging 
treatment of aluminum-Cu system aluminium alloy expansion material i s suppressed when adopting the 
homogenization approach of the ingot of this invention, as stated above, and the reinforcement of a work timber 
product can be conjointly raised further further with the aging treatment effectiveness, it can be said that it is high 
invention of industrial utility value. 



[Translation done.] 



